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Foreword 
ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bodies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 8008 was prepared by Technical Committee ISO/TC 47, 
Chemistry. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 
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INTERNATIONAL STANDARD ISO 80084986 (E) 

Aluminium Oxide primarily used for the production 
of aluminium - Determination of specific surface area 
by nitrogen adsorption - Single-Point method 

1 Scope and field of application 

This International Standard specifies a Single-Point method for 
the determination, by nitrogen adsorbtion, of the specific sur- 
face area of aluminium Oxide used for the production of metal. 

The lower limit is 0,l rn*g g - ! 

The upper limit of the present method may be 1 000 rn*ag - 1 or 
greater, but those values are not of interest to the aluminium 
industry. 

The range of measurement depends on the dimensions of the 
apparatus. 

2 References 

ISO 803, Aluminium Oxide primarily used for the production of 
aluminium - Determination of aluminium at 300 OC fconven- 
tional moisture). 

ISO 2927, Aluminium Oxide primarily used for the production of 
aluminium - Sampling. 

3 Principle 

The method is based on the property of the solids to adsorb gas 
molecules at their surface. 

In the range between 0,05 and 0,3 times the saturated vapour 
pressure of the measuring gas, the multilayer adsorption 
begins. The formation of the first monolayer of adsorbed 
molecules tan be detected from the behaviour of the adsorp- 
tion isotherm in this range; this is the only process relevant to 
the present method. 

Nitrogen is introduced at ambient temperature and at 
atmospheric pressure into two bottles of equal volume one of 
which contains the test Portion while the other is empty. The 
connected bottles are immersed in refrigerant bath of liquid 
nitrogen. Since some nitrogen is adsorbed by the Sample a dif- 
ferential pressure occurs between the two bottles and is 
measured by means of a differential manometer. From this dif- 
ference, the number of molecules adsorbed on the surface is 
calculated. 

This number is multiplied by the known area occupied by a 
Single adsorbed molecule so that the total surface area is 
obtained. The area occupied by an absorbed nitrogen molecule 
is taken as 16,2 x lO-*O m*. 

4 Apparatus 

Ordinary laboratory apparatus and 

4.1 Adsorption apparatus (see figure 1). 

The apparatus consists of a reference bottle (7) and a Sample 
adsorption bottle (8) which are moved onto the two connecting 
pieces, with sealing rings in between to make the joint gas- 
tight. At each connecting piece, there is a valve (1 and 2), by 
which the bottles tan be connected to the atmosphere. The 
measuring gas is admitted to the bottle through the capillaries 
inside the connecting pieces. 

The bottles made of shock-resisting glass have a volume of 
about 100 cm3. The differente between the volume of the two 
bottles shall not exceed 0,l %. The bottles’ necks consist of 
calibrated glass tubes with an internal diameter of 9 $I 0,02 mm. 
Esch tube has an upper and lower mark. 

In this way, several bottles tan be used as either Sample or 
reference bottles without compensating the volumes for each 
combination of bottles. A differential manometer containing 
dibutyl phthalate is arranged between the two bottles. The legs 
of the differential manometer are connected to the two inlet 
capillaries of the adsorption bottles. By means of the valve 4, 
the two bottles, i.e. the two inlet capillaries, tan be separated 
from or connected to each other. By means of the valve 5, the 
liquid in the two legs of the differential manometer tan be 
separated or connected. The legs of the differential manometer 
consist of calibrated glass tubes with an internal diameter of 
5 + 0,02 mm. This ensures that the Change in volume during 
the adsorption measurement tan be calculated with sufficient 
accuracy. The inlet capillary of the Sample bottle, being the 
shorter of the two, is connected to a compensating volume (101, 
which is adjusted during preparation of the apparatus. 

The measuring gas is admitted to the apparatus via the valve 3. 
If the valves 1, 2 and 4 are open, the measuring gas Passes 
through both bottles. lf the valves 1 and 4 are closed, the 
reference bottle is shut off and only the Sample bottle is purged 
with the measuring gas. 

During measurement, only a patt of the gas volume, which is 
downstream of the valve 3 and upstream of the valves 1 and 2, 
is cooled by liquid nitrogen to the measuring temperature. The 
gas volume remaining at room temperature shall be limited to 
10 % of the total volume at maximum. For this reason, the con- 
nections to the adsorption bottles are capillaries, which occupy 
most of the necks of the bottles in Order to keep the Portion 
remaining at room temperature as small as possible. 
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